Abstract-Electroencephalogram (EEG) is
INTRODUCTION
The EEG (Electroencephalogram) signal indicates the electrical activity of the brain. The electrical activity of a brain (EEG) exhibits significant complex behavior with strong non-linear, random and non-stationary properties. The communication in the brain cells take place through electrical impulses. It is measured by placing the electrodes on the scalp of the subject. The cortical nerve cell inhibitory and excitatory postsynaptic potentials generate the EEG signals. These postsynaptic potentials summate in the cortex and extend to the scalp surface where they are recorded as EEG. A typical EEG signal, measured from the scalp, will have amplitude of about 10 μV to 100 μV and a frequency roughly in the range of 0.25 Hz to about 100 Hz [1] . EEG, as a noninvasive testing method, plays a key role in diagnosing diseases and is useful for both physiological research and medical application. It helps in diagnosing many neurological diseases, such as epilepsy, tumor, cerebrovascular lesions, breathing disorders associated with sleep, depressions and problems associated with trauma. EEG traces are different for different brain activities. The brain activity of an abnormal person can easily be distinguished from a normal person by matching the features of the EEG waves. There are various events, namely: sleep, epilepsy, reflexology, drugs/anesthesia, diabetes, meditation, music and artifacts influence the EEG signal. However, it is very difficult to get useful information from these signals directly in the time domain just by observing them. EEG signals are highly non-Gaussian, nonstationary and have a non-linear nature. Hence, important features can be extracted for the diagnosis of different diseases using advanced signal processing techniques. A number of signal of signal processing techniques are available for the analysis of EEG signals (like-Fast Fourier Transform, S Transform, Wavelet Transform etc.). The objective of this paper is to analyze features of human sleep EEG signals using Discrete Wavelet Transform (DWT) and Fast Fourier Transform (FFT). These characteristics features can be used to identify any disorder and thus can play important roles in diagnosing disorders and pathological conditions.
II. SLEEP STRUCTURE AND STATES
Sleep EEG signals contain four spectral bands of clinical interest. These are the band (1.3 -3.5 Hz), band (3.5 -7.5 Hz), band (7.5 -13 Hz) and band 
A. Continuous Wavelet Transform
The Continuous Wavelet Transform (CWT) is described by the following equation, Where x (t) is the signal to be analyzed, (t) is the mother wavelet or the basis function, s is the scale parameter and is the translation parameter. All the wavelet functions used in the transformation are derived from the mother wavelet through translation (shifting) and scaling (dilation or compression). The translation parameter relates to the location of the wavelet function as it is shifted through the signal. Thus, it corresponds to the time information in the Wavelet Transform. The scale parameter s is defined as |1/frequency| and corresponds to frequency information. Scaling either dilates (expands) or compresses a signal. Large scales (low frequencies) dilate the signal and provide global information about the signal, while small scales (high frequencies) compress the signal and provide detailed information hidden in the signal. [3] [4] [5] [6] 
B. Discrete Wavelet transform
The Discrete Wavelet Transform (DWT), which is based on sub-band coding, is found to yield a fast computation of wavelet transform. It is easy to implement and reduces the computation time and resources required. The DWT of a sequence x[n] is calculated by passing it through a series of half band high pass and low pass filters. The resolution of the signal, which is a measure of the amount of detail information in the signal, is determined by the filtering operations and the scale is determined by upsampling and downsampling operations. However, since half the frequencies of the signal have now been removed, half the samples can be discarded according to Nyquist's rule. The filter outputs are then downsampled by 2. The filter outputs are then given by Passing the input sequence through the half band filters once form one level of decomposition coefficients. Subsequent levels of decomposition can be by cascading such filter banks with each level of filter banks corresponds to that particular level of decomposition. Fig.2 shows three level DWT of the input signal which is denoted by the sequence x[n], where n is an integer. The low pass filter is denoted by g[n] while the high pass filter is denoted by h[n]. At each level, the high pass filter produces detail information, while the low pass filter associated with scaling function produces coarse approximations. 
IV. EEG DATA AND PRACTICAL ANALYSIS
The sleep EEG recordings were obtained from Sleep EDF database under PhysioBank archives maintained by Massachusetts Institute of Technology (MIT), which is a physiological signal archive for biomedical research. PhysioBank is a large and growing archive of wellcharacterized digital recordings of physiologic signals and related data for use by the biomedical research community. The EEG signals were obtained from 8 healthy subjects both males and females aged between 21 -35 years without any medication contained FpzCz and PzOz EEG. The length of each data record is 1 hour, and each sampled at 100 Hz (i.e. 360000samples) [7] . Practical analysis is composed of two 
